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G style *FLAT-PAK © + 0.1 grams 


top >——. 500 typical 


view 155 —= 
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silicon planar epitaxial monolithic as EE 
integrated electronic blocks 230 |, eto 
for analog systems. max : 
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Gold plated Kovar ® leads are 12 x 4 mils on 50 mil centers. Base ol 
package is ceramic. Lid is gold plated Kovar. 
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maximum ratings 


Power Dissipation 200 mw 

Storage Temperature —65°C to +175°C 

Operating Temperature —55°C ta 125°C 
design features general description 


The Westinghouse integrated differential amplifier 
series is particularly tailored to the requirements of 
analog instrumentation and control systems. All de- 
e low drift vices in this series employ balanced differential in- 
put circuitry to obtain the full advantage of the close 
parameter matching and tracking inherent in mono- 
lithic integrated electronic block structures. Excellent 
e Gstyle 14” x ¥e” FLAT-PAK @ common mode rejection and drift stability over wide 
temperature and supply voltage ranges results. The 
amplifiers are of silicon, planar, epitaxial, monolithic 
construction and are packaged in the Westinghouse 
Gstyle '4’ x 1/4” FLAT-PAK. 


reliability assurance The WS 115 employs darlington connected pairs 
which result in high input impedance and excellent 
frequency response. 


e high gain 


e high input impedance 


e frequency response to over 150kce 


e high common mode rejection 


EVERY unit receives 


eign temperate: scrage) Don ia! The WS 123 features a two-stage differential input 


+150°C and cascaded, two-stage single ended output. The 
e 3 cycles of thermal shock —55°C to resulting high internal gain together with heavy 
+ 190°C negative feedback yields excellent net gain with 
e 20,000 G centrifuge very low drift. 
° gross and helium hermeticity tests The WS 141, 142, 143 and 144 are a series of general 


purpose amplifiers which employ NPN/PNP circuit 
configurations. Their range of characteristics finds 
wide use in instrumentation, control and communi- 
cation systems. 


* Letter sulfixes T, OQ, and G indicate slandard body dimensions. For details on number and configuration of leads see individual package drawings. 
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new information 


circult features: 


WS 115 — high input impedance, high frequency 
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The WS 115 darlington differential amplifier uses two darlington connected pairs in a differential con- 
nection with a constant-current source. This type of differential amplifier obtains a high input im- 
pedance, low input current, excellent source to load isolation, good temperature stability, and low 
DC drift. The amplifier can be used as a differential or single ended input and output amplifier giving 


both inverting and non-inverting operation. 


WS 123 — high gain, low drift 


Pin Connections 


l. input A 8. 
2. common oy 
3. no connection 10, 
4. no connection Ll, 
5. V, negative supply dae 
6. no connection 13. 
7. input B 14. 


output B 

no connection 

no connection 

Vp positive supply 
no connection 

no connection 


outpuc A 


The WS 123 differential amplifier features a two stage differential input with a two stage cascaded 
single-ended output. Overall negative feedback is applied in series with the differential input. This 
configuration gives superior operation with the feature of very high input impedance, low output 
impedance, excellent gain stability, very low drift, and low DC output offset. This type of amplifier 
finds wide application in missile, telemetry and control systems. 
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. common 
- no connection 


. no connection 


Pin Connections 


. input A (non-inverting) 8. 
» NO connection . 
- ho connection 10. 
. no connection 11. 


12. 
13. 
14. 


Vp Positive supply 
no connection 

no connection 
output 

no connection 

V,, negative supply 


input B (inverting) 
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The WS 141, 142, 143, and 144 are a family of differential amplifiers with many uses as general pur- 
pose amplifiers. The circuit is a differential input stage with a long-tail common mode, constant-current 
source using feedback control to the emitter of the current source to give low common mode output 
voltage. This configuration gives high common mode rejection ratio, low drift, good gain stability, and 
medium or high gains and bandwidths over a wide temperature range. These general purpose amplifiers 
find a multiplicity of applications in industrial or military control and instrumentation systems. 


WS 141 and WS 142 WS 143 and WS 144 
Pin Connections Pin Connections 
1. no connection 8. output 1. no connection 8. output B 
2. common 9. no connection 2. common 9. Vp2 positive supply 
3. no connection 10. no connection 3. no connection 10. no connection 
4. V, negative supply 11. Vp positive supply 4. Vy, negative supply 11. Vp1 positive supply 
5. no connection 12. no connection 5. no connection 12. no connection 
G. input 13. output A 6. input A 13. output A 
7. input 14. no connection 7. input B 14. no connection 


electrical characteristics: 
(Supply voltages set at typical values of parameter 10. Temperature = 25°C) 


WS 115 WS 123 ete 141 Ws 142 WS 143 WS 144 
P min. lrvp. max. min. tvbD. |max. min. hee max. min. levp. max. min. tvp. imax. min. tvo. Imax. 


l. Differentia 
Voltage Gain, V/V 50 (65 |220 |250 | 280]150 300 {150 350 11000 1500 
(Figure 1) 


2. Ditferential DC 
Input Voltage Offset 
millivolts.( Figure 2) 


3. Output Volrage 
Signal Swing. P—P 
Volts. (Figure 3) 


4. Common Mode 

Rejection Ratio, DB 

(Figure 4) 

- Common Mode D.C. 
Output Volrage Offset 

volts (Figure 5) 
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10. Supply Voltage, 
volts, 


dec * 


oho! fol [eT bee 

Ce 
s Frseney Co +f} poof | fe | | pol] |e | 
(3DB). KC 50 100 100 48 100 
ES 

a7 : a 


11. Supply Current 
milliamps 
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* Maximum values given are limiting values Line which the serviceability of the device may be impaired. 
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Figure 1. Differential Voleage Gain (Ap) thru 
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Figure 3. Common Mode D.C, Output Voltage Offset (CMOVO) 
Re = 60022 R, = 5002 (WS 115) 
fg = 1000 cps 100 22 (WS 141, 
e, = 0.1 mv (WS 143 & WS 144) WS 142, 
1.0 mv (WS 141, WS 142 & WS 143 & 
WS 123) WS 144) 
10.0 mv (WS 115) 1000 22(Ws 123) 


Figure 2. Differential D.C. Input Voltage Offsec (DIVO) 


CMOVO = V, 


> &”" Re = 50Q.(WS 115) 
1002 (WS 141, WS 142, WS 143 & WS 144) 


100012 (WS 123) 


Figure 6, Input Impedance (7; 
R, = 50{2 (WS 115) - oe —_ 
gene or 100 2 (WS 141, WS 142, WS 143 
& WS 144) 

1000{2 (WS 123) 
Vary R so V, & 10 mv 


DIVO = V; 
NOTE: Balance control can be used in tests 1, 3. 


Figure 3, Output Voltage Signal Swing (ACSS) 


Z ei 
Ry 1 =R2 = 500k (2 (WS 115) in = ——— 
R, =R, = 100k) (WS 123,WS 141) ‘oe 25 
R,; =R, = 30k a (WS 142) eis 
R, =R, = 20ki2 (WS 143) 
Ry = Re = 3 KD (WS 144) Where: e,9 = Sy, closed 
= €o1 —Sw open 
f, = 1000 cps 
X. XY Shore ©1000~ 
f, = 1000 cps ACSS = €9 (peak to peak) R. =60002 
R, = 60022 - 
@s = increased until clipping just begins at output Figure 7. Output Impedance (Zout) 
Rs = 502 (ws 115) 
1002 (WS 141, WS 142, WS 143 & WS 144) 
1000 [2 (WS 123) , 
Figure 4. Common Mode Rejection Ratio (CCMR) A 
es 
Sw 
R, ’ i 
Ro 
Asie = 
_ Rs = 500) (WS 115) 9 
Py = tl rs 1002 (WS 141, WS 142, WS 143, WS 144) 
Re = soon — a A, 10001) (WS 123) 
&~ = = 1000 
R, = 50{2(WS 115) "8\ Ag fs = 
1002 (ws 141, WS 142, WS 143 & WS 144) Adjust Ro with Sy closed to get 90% of e, reading 
100022 (ws 123) ' with Sy open. 
Westinghouse Electric Corporation All values shown subject to design change for product improvement. 


MOLECULAR ELECTRONICS DIVISION * Elkridge, P. O. Box, 1836 ¢ Baltimore, Md. 21203 


Additional Facilities Located at Newbury Park, California 


